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(54) METHOD AND EQUIPMENT FOR INSPECTING STREAKY DEFECT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect a low contrast 
micro streaky defect surely by emphasizing a streaky 
part existing on an inspection image after removing a 
pattern part and then inspecting the streaky defect on 
the emphasized image. 

SOLUTION: In order to remove the edge parts of lines or 
patterns, other than streaky parts, from an inspection 
image inputted from an image input section 10, a pattern 
removing section 12 calculates the difference of pixel 
value from an adjacent pixel and performs threshold 
processing to form a mask image and an edge image 
which are then synthesized to produce a masked edge 
image. The masked edge image is inputted to a streak 
emphasizing section 14 and the pixel value of a 
concerned pixel is replaced by the sum of pixel values of a predetermined number of piexels 
arranged in same direction including the concerned pixel. More specifically, pixels values at 
streaky parts in same direction are summed and processed to have pixel values emphasized 
in ± direction. A decision section 16 produces a binarized image from the emphasized image 
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and a presence of a streaky defect is determined based on the fact that a predetermined 
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number of ON pixels are present in same direction. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A muscle-like defect inspection method which detects a muscle-like defect generated 
on printed matter from an examination image which carried out the image input of the printed 
matter, comprising: 

A pattern exclusion step which carries out exclusion processing of the pattern portion from an 
examination image. 

A muscle emphasis step which carries out emphasis processing of the muscle portion which 
exists in a picture after this exclusion processing, and a determination step which judges a 
muscle-like defect based on a picture after this emphasis processing. 

[Claim 2]Claim 1 comprising: 

A step which creates a mask image which has mask parts for said pattern exclusion step to 
carry out the mask of the edge of a pattern portion extracted from an examination image. 
A step which creates an edge image containing arbitrary edge extracted from an examination 
image, and a step which compounds a created edge image and a mask image. 

[Claim 3]Claim 2 comprising: 

The pixel number L for specifying a position [ / pixel value ] at least as a parameter, when 
extracting this edge area, while creating said mask parts in a step which creates said mask 
image in an edge area from which it is extracted from an examination image. 
A step which sets up the pixel number W between edge for edge to specify the maximum width 
of a flat part which is made not to be contained in an edge area. 

A step which extracts this noticed picture element when a pixel value of a position as for which 
L pixel separated to a counter direction focusing on a noticed picture element, respectively is 
compared and the difference is over a predetermined threshold as an edge area. 
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A step which calculates the expansion pixel number N with which these both edge areas are 

not connected when expanding width of an edge area of a couple extracted about a flat part of 

width of the pixel number W between said edge by a pixel unit, respectively. 

A step which calculates the contraction pixel number P which shrinks an edge area after 

expansion. 

A step which expands at a time N pixels of width of all the edge areas extracted from an 
inputted image on the both sides. 

A step which shrinks P pixels of width of an expanded edge area at a time on the both sides. 

[Claim 4]A muscle-like defect inspection method making said contraction pixel number P equal 
to said expansion pixel number N in claim 3. 

[Claim 5]A muscle-like defect inspection method making said contraction pixel number P into 
said expansion pixel number N and the sum of (W+1) / 2 in claim 3. 

[Claim 6]A muscle-like defect inspection method making said contraction pixel number P into 
said expansion pixel number N and the sum of (L-1) in claim 3. 

[Claim 7]A muscle-like defect inspection method being the processing which said muscle 
emphasis step transposes to a value adding each pixel value of a pixel of a predetermined 
number located in a line with a uniform direction in a pixel value of a noticed picture element 
about a picture after said exclusion processing from which a pattern portion was excepted 
including this noticed picture element in claim 1 . 

[Claim 8]A muscle-like defect inspection method with which said determination step is 
characterized by a pixel beyond a predetermined value being the processing an absolute value 
of a pixel value judges whether more than a predetermined number exists in the same 
direction substantially in a picture after said emphasis processing as which a muscle portion 
was emphasized to be in claim 1 . 

[Claim 9]lt is a muscle-like defect inspection device which detects a muscle-like defect 
generated on printed matter from an examination image which carried out the image input of 
the printed matter, A muscle-like defect inspection device which is provided with a muscle 
emphasis means which carries out emphasis processing of the muscle portion which exists in 
a picture after this exclusion processing to a pattern exclusion means which carries out 
exclusion processing of the pattern portion from an examination image, and a judging means 
which judges a muscle-like defect based on a picture after this emphasis processing, and is 
characterized by things. 
[Claim 10]Claim 9 comprising: 

A means to create a mask image which has mask parts for said pattern exclusion means to 
carry out the mask of the edge of a pattern portion extracted from an examination image. 
A means to create an edge image containing arbitrary edge extracted from an examination 
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image, and a means to compound a created edge image and a mask image. 
[Claim 11]Claim 10 comprising: 

The pixel number L for specifying a position [ / pixel value ] at least as a parameter, in order to 
extract this edge area, while having a function in which a means to create said mask image 
creates said mask parts in an edge area from which it is extracted from an examination image. 
A means to set up the pixel number W between edge for edge to specify the maximum width of 
a flat part which is made not to be contained in an edge area. 

A means to extract this noticed picture element when a pixel value of a position as for which L 
pixel separated to a counter direction focusing on a noticed picture element, respectively is 
compared and the difference is over a predetermined threshold as an edge area. 
When expanding width of an edge area of a couple extracted about a flat part of width of the 
pixel number W between said edge by a pixel unit, respectively, calculate the expansion pixel 
number N with which these both edge areas are not connected, and. A means to calculate the 
contraction pixel number P which shrinks an edge area after expansion, a means to expand at 
a time N pixels of width of all the edge areas extracted from an inputted image on the both 
sides, and a means to shrink P pixels of width of an expanded edge area at a time on the both 
sides. 

[Claim 12]A muscle-like defect inspection device having a processing capability which said 
muscle emphasis means transposes to a value adding each pixel value of a pixel of a 
predetermined number located in a line with a uniform direction in a pixel value of a noticed 
picture element about a picture after said exclusion processing from which a pattern portion 
was excepted including this noticed picture element in claim 9. 
[Claim 13]A muscle-like defect inspection device with which said judging means is 
characterized by having a processing capability which judges whether a pixel beyond a 
predetermined pixel value exists in the same direction substantially in more than a 
predetermined number in a picture after said emphasis processing as which a muscle portion 
was emphasized in claim 9. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]When this invention detects the defect of a muscle-like defect inspection 
method and a device, and the shape of a detailed muscle especially generated in printed 
matter, it is applied, and it relates to a suitable muscle-like defect inspection method and 
device. 
[0002] 

[Description of the Prior Art]Generally, in the photogravure rotary press, continuous printing is 
performed by transferring the ink to which this printing cylinder adhered to the original fabric, 
passing an original fabric between the rotating printing cylinder and the nip roll which 
suppresses this. 

[0003]ln order to enable such continuous printing, while supplying ink to the surface of the 
rotating printing cylinder, failing to scratch a part for the excess with a doctor blade is 
performed. 

[0004]However, if a very small chip arises in a doctor blade for a certain reason, to the printing 
cylinder which the chip portion touches. Although it is very small, in order that ink may always 
remain, in the printing surface of an original fabric, the printing flaw of the shape of a muscle 
which continued although it was detailed called what is called a doctor streak will occur. 
[0005]Conventionally, the image input of the printing pattern is carried out to the inspection of 
printed matter by the imaging means of a CCD camera etc., and detecting a printing flaw is 
carried out to it by carrying out image processing of the inputted image. 
[0006]As image processing used for detection of such a printing flaw, art, such as application 
of the various differentiation operators for detecting a line segment from an inputted image, the 
Hough conversion, pattern recognition, is known, for example. 
[0007] 
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[Problem(s) to be Solved by the lnvention]However, it is difficult to identify and detect the edge 
and muscle-like defect of a pattern from the picture which contains the inputted pattern in the 
segment detection method by the above conventional image processing. Since the muscle-like 
defect prolonged in uniform directions, such as a doctor streak, moreover had the low contrast 
of a defective part and its circumference in many cases, when it was hard to detect as a line 
segment and noise was in a picture, there was a problem of being still more hard to detect. 
[0008]From the examination image which was made in order to solve said conventional 
problem, and contains the pattern, contrast of this invention is low and it makes it a technical 
problem to provide the muscle-like defect inspection method and device which can moreover 
also detect a detailed muscle-like defect certainly. 
[0009] 

[Means for Solving the ProblemJA pattern exclusion step which this invention is a muscle-like 
defect inspection method which detects a muscle-like defect generated on printed matter from 
an examination image which carried out the image input of the printed matter, and carries out 
exclusion processing of the pattern portion from an examination image, Said technical problem 
is solved by having a muscle emphasis step which carries out emphasis processing of the 
muscle portion which exists in a picture after this exclusion processing, and a determination 
step which judges a muscle-like defect based on a picture after this emphasis processing. 
[0010]This invention A pattern exclusion means which is a muscle-like defect inspection device 
and carries out exclusion processing of the pattern portion from an examination image to 
detect a muscle-like defect generated on printed matter from an examination image which 
carried out the image input of the printed matter, Said technical problem is similarly solved by 
having had a muscle emphasis means which carries out emphasis processing of the muscle 
portion which exists in a picture after this exclusion processing, and a judging means which 
judges a muscle-like defect based on a picture after this emphasis processing. 
[0011] 

[Embodiment of the InventionJHereafter, with reference to drawings, an embodiment of the 
invention is described in detail. 

[0012] Drawing 1 and drawing 2 are the block diagrams showing the outline composition of the 

muscle-like defect inspection device of a 1st embodiment concerning this invention. 

[0013]The test equipment of this embodiment is provided with the following. 

The image input part 10 which detects the muscle-like defect generated on printed matter from 

the examination image which carried out the image input of the printed matter, and inputs an 

examination image optically with a CCD camera etc. from printed matter. 

The pattern exclusion part 12 which carries out exclusion processing of the pattern portion 

from the inputted examination image. 

The muscle emphasis processing part 14 which carries out emphasis processing of the muscle 
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portion which exists in the picture after the exclusion processing from which the pattern portion 
was excepted. 

The judgment part 16 which judges a muscle-like defect based on the picture after the 
emphasis processing as which the muscle portion was emphasized, and the defective indicator 
18 which displays the judged muscle-like defect on a monitor. 

[0014]As details are shown in drawing 2 , in this embodiment said pattern exclusion part 12, 
The mask image preparing part 12A, the edge image preparing part 12B, and the mask 
finishing edge image synchronizer 12C are included, said muscle emphasis processing part 14 
contains the vertical adder unit 14A, said judgment part 16 contains the binarization part 16A 
and the line recognition part 16B again, respectively, and it is constituted. 
[0015]Hereafter, each function part which constitutes the above-mentioned test equipment is 
explained in full detail. Especially in this embodiment, unless it refuses, each pixel which 
constitutes it uses a picture as the monochrome picture displayed with the pixel value of 256 
gradation of 0-255. Therefore, in the case of a color picture, it can be similarly dealt with as a 
monochrome picture, R, G, and B, of three frames. 

[0016]Said mask image preparing part 12A has a function which creates the mask image for 
carrying out the mask of the edge of the pattern portion extracted from an examination image. 
[0017]That is, this mask image preparing part 12A has a function which creates the mask 
image for removing line segments other than the muscle-like defect contained in the 
examination image inputted by the image input part 10, and the edge part of a pattern from the 
object of detection processing. As arrangement of the pixel was notionally shown in drawing 3 , 
specifically, the binary mask image only equivalent to the edge of a clear line or a pattern is 
created by calculating the difference of a pixel value with the adjoining pixel, and carrying out 
the threshold process of this, for example. If the same sign as the sign with which a pixel is 
expressed for this for convenience describes a pixel value, it can express with following (1) 
and (2) types. 

[0018](When P n gnd are the edge of a pattern) 

I P. M l >=T1 "CO 

1 i, j n, and m 1 v ' 

(When P n gnd are not the edge of a pattern) 

| P. .-P . |<T1 (2) 
1 i, j n, and rrv x ' 

However, i=n-1,n,n+1, j= m-1,m,m+1, P. .!=P T1 : Threshold [0019]lt means not calculating 

i, j n, m 

between the same pixels that it is with P. ,!=P , with the above-mentioned proviso. The 
r i, j n, and m 

threshold T1 is experimentally calculated not as the fixed value but as a value from which the 

edge of a muscle-like defect is not extracted, and is set up separately. 
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[0020]lt is the threshold T1 as a result of the computation by the above (1) and (2) types. It had 
the above density difference, namely, the binary picture from which only the edge of a clear 
line or a pattern was extracted is created. If the case where it is drawing 4 w hich the 
examination image showed typically the pattern P and the muscle-like defect (doctor streak) D 
for this binary picture is shown in an example, it will become like drawing 5 . That is, the edge 
of the pattern P in which the shade has clarified is extracted, and the binarization picture from 
which the edge of the low line (shape of muscle) portion of contrast, such as doctor streak D, is 
not extracted is acquired. And based on the edge of the picture of this drawing 5 , the mask 
image in which mask-parts M as shown in drawing 6 of sufficient width to carry out the mask of 
this edge was generated can be created. 

[0021]Since the clear edge which originated and followed the noise etc. in the actual 
examination image may not be extracted in that case, it may be made to attain clear-ization of 
edge by performing expansion processing of edge. Although the edge of arbitrary directions is 
detectable depending on the extracting processing using the above (1) and (2) types, it is not 
necessary to necessarily calculate all the directions for example, and may be a horizontal 
chisel. 

[0022]Said edge image preparing part 12B has a function which creates the edge image 
containing the arbitrary edge extracted from the same examination image. That is, in this edge 
image preparing part 12B, in order to detect the muscle-like defect of the vertical method, all 
horizontal edge is extracted from said examination image. 

[0023]lt is horizontal and, specifically, asks for all the edge by calculating the difference of the 
pixel value between pixels to detect the muscle-like defect of a lengthwise direction. By 
applying the differentiation operator corresponding to the arrangement of the horizontal pixel 
typically shown in drawing 7 , for example described by the following (3) formulas to each pixel 
in that case, Since all the edge containing a line portion with low contrast can be extracted, the 
edge image containing the arbitrary edge according to density difference is created. D is one 
or more constants (D>=1) which are set up separately and set by this (3) formula, and, 
incidentally it is being referred to as D= 2 by this embodiment. 
[0024] 

P . = (2P -P -P _) - (3) 
n and m v n n+D n-D' x ' 

[0025]ln this edge image preparing part 12B, it normalizes about the result of an operation by 
the operator of the above-mentioned (3) formula. Since the pixel value of an object image of 
this normalization is zero to 255 gradation, the simple calculated value of the above-mentioned 
(3) formula, Since the case of a perfect flat part will be set to 0, it will have a value (minimum- 
510, maximum+510) of minus and plus and a display will not be possible with zero to 255 
gradation the way things stand, it is processing for being made to perform this display. 
[0026]After concrete processing of normalization divides the above-mentioned (3) formula into 
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the 1st paragraph and the 2nd paragraph like the following (4) types and performs "subtraction 
before normalization", it is in charge of performing "addition after normalization" about the 
result, and performing calculation by the following (5) types as a result. However, the inside M 
of a formula is a gradation value which hits the starting point after normalization, and is set to 
128 (=256/2) here. 
[0027] 

p a =( p - p .n) + (P -P n) (4) 
n and m x n n+D 7 x n n-D 7 x 7 

P , =(2P -P -P +4M)/4--(5) 
n, and m v n n+D n-D 7 v 7 

[0028]That is, normalizing the calculation result of the above-mentioned (3) formula by this (5) 

type means changing these into the pixel value of 1 , 128, and 255 which are the values shifted 

on the whole for 128 minutes, after dividing each by 4, if the calculation results of a ** (3) type 

are -510, 0, and +510, for example. Therefore, the gradation value 128 is made into the 

starting point (mean value) for the calculation result of (3) types by this normalization, and it is 

+. - It becomes possible to display as a pixel value which changes in the direction of each. 

[0029]The normalization performed here is the substantially same processing as what can be 

made to perform the display of zero to 255 gradation, when the pixel value is subtracted to the 

result of the so-called addition of the inter-frame operation performed with a common image 

processing device, or subtraction. Since C will become this picture -255-+255 and neither will 

be settled in 0-255 about the pictures A and B of a 0 - 255 gradation display when making the 

subtraction result of (the picture A-picture B) into the picture C if an example is given, It is 

referred to as M= 128, normalizes by picture C = (picture A-picture B) / 2+M, and is made 1- 

255. 

[0030] Drawing 8 shows typically the edge image obtained by the examination image of said 
drawing 4 with the application of the above-mentioned differentiation operator, and strong edge 
PE based on said pattern P and weak edge DE based on doctor streak D are extracted. It 
cannot be overemphasized that the method of edge extraction processing of not only the 
above-mentioned differentiation operator but others may be applied to creation of this edge 
image. 

[0031]Said mask finishing edge image synchronizer 12C has a function which compounds the 
created edge image and a mask image. That is, the mask finishing edge image synchronizer 
12C compounds the edge image and mask image which were created by image processing 
mentioned above, determines the pixel besides a subject of examination, and serves to except 
the pixel from processing after this. 

[0032]As the edge image and mask image which were created were specifically notionally 
shown in drawing 9 , Compare pixel P n on an edge image with pixel M n on the mask image 

corresponding to this, and when pixel M n is not an edge part (mask parts), Pixel P n leaves as it 
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is, and conversely, when pixel M r is an edge part, it carries out the mask of the pixel P n (it 

carries out the outside of a subject of examination). Namely, when pixel M n of this compositing 

process is not an edge part, The pixel value of pixel P n is set up as it is to the pixel to which 

image composing corresponds, when it is an edge part conversely, the gradation value 128 
corresponding to the starting point after normalization is set up, and it is in charge of 
performing processing which carries out the mask of the strong edge PE in an edge image. 
[0033]Therefore, to the pixel of the image composing which is equivalent to the edge part of a 
mask image, by the aforementioned (5) formula, the mask processing performed here is the 
gradation value 128 set up as a pixel value of the starting point of normalization setting up, and 
by this, While normalizing to 128 also about the mask finishing picture acquired by 
compounding, after carrying out the mask of the above-mentioned edge PE and carrying out 
the outside of a subject of examination, it can be made to carry out with the gradation value of 
0-127 image display also of the calculation result of minus by the aforementioned (3) formula. 
[00341 Drawing 10 is typically shown about the mask image of said drawing 6 , and the edge 
image of said drawing 8 , and the mask finishing picture created by performing the compositing 
process mentioned above in this picture. Edge PE strong as mentioned above is excepted, 
and it is shown that weak edge DE based on doctor streak D remains. 
[0035]The vertical adder unit 14A contained in said muscle emphasis processing part 14, It 
has a function replaced with the value adding each pixel value of the pixel of the 
predetermined number located in a line with a uniform direction about the picture after the 
exclusion processing from which the pattern portion was excepted, i.e., a mask finishing 
picture as shown in above-mentioned drawing 10 , in the pixel value of a noticed picture 
element including this noticed picture element. A vertical muscle is emphasized and by adding 
the pixel value of a mask finishing edge image for this to a lengthwise direction explains below 
the case where a noise component is controlled. 

[0036] Although the mask finishing edge image created by said image synthesis section 12C 
makes the gradation value 128 the starting point (reference value) and it comprises a pixel of 
the gradation value which changes to up-and-down both directions according to the strength of 
edge, respectively, Since the variation is small, it cannot adopt the method of setting up and 
extracting a threshold to the difference (density difference) of a pixel value. 
[0037] However, when the above-mentioned mask finishing edge image makes the gradation 
value 128 the starting point (=0), in the flat part, the pixel value of the muscle-like defective 
part is carrying out distribution of the pixel value partial in the direction of either + or - to the 
pixel value being distributed over ** both directions almost uniformly. 

[0038]Therefore, in order to offset the pixel value of the pixel which is in a lengthwise direction 
to a described image in a prescribed range by a flat part by adding the gradation value 128 as 
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the starting point, there is no big change, but in a part for a streaky part, since a pixel value 
increases in the direction of either + or -, it becomes possible to emphasize a pixel value. 
[0039]lt is what showed the principle of this emphasis calculation typically, and drawing 1 1 is a 
mask finishing edge image of (B), it adds each pixel value perpendicularly from pixel P n and m 

to R pixel, and sets the pixel value after that addition as the pixel value of pixel P p of the addjtion 

. That is, the pixel value of an addition picture is calculated by the 

picture shown in (A), and m 

following (6) formulas. However, as the value normalized by the aforementioned (5) formula 
was mentioned above, each pixel value at the time of performing this summing processing 
actually sets to 0 the gradation value 128 which hits the starting point, and the value which 
made - less than +128 pixel value for the pixel value exceeding this 128 is used for it. R is a 
constant determined experimentally. 
[0040] 

P =P +P + +P - (6) 
n, m n,m+1 n, m+2 n, m+R w 

[0041 ]the same summing processing - P n m+r P n gnd m+2 - by the pixel of a flat part by 

carrying out sequential execution about as mentioned above. + Since the value of - is 
offset, it does not change from the gradation value 0 a lot, but as for the pixel of a muscle-like 
defective part, the addition picture as which the pixel value was emphasized by either one of + 
or - is created. That is, weak edge DE based on the muscle-like defect of said drawing 10 is 
emphasized, and the picture which has a clear pixel value of + or - is acquired. 
[0042]lf the addition method for muscle emphasis processing is a method of adding the pixel 
value for a predetermined pixel not only in the method of adding the pixel value of the pixel 
below it about a top pixel but in the direction, like the above-mentioned (6) formula, it is 
arbitrary, but. For example, it may calculate about a middle pixel value like the following 
formula (6'). 
[0043] 

P =P + +P + ... +P n „ — (6 1 ) 

n, m n, m-R/2 n, m n, m+R/2 v } 

[0044]The binarization part 16A contained in said judgment part 16 has a function which 

creates a binarization picture by setting up and carrying out binarization processing of the 

threshold to the addition picture as which the muscle portion of the length created by said 

vertical adder unit 14A was emphasized. 

[0045]ln order to classify into a muscle-like point (pixel) and the other portion about the picture 
after said emphasis processing which has the pixel value which specifically added the pixel 
value of the vertical muscle portion as mentioned above, and was emphasized in the direction 
of + or -, For example, the threshold T2 (it determines experimentally) is set up, and the 
absolute value of each pixel value is this threshold T2. Since a possibility that the pixel with the 
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above value is a part of muscle is high, | If it is P p gnd m l>=T2, in order to make the pixel into 

the candidate of a muscle-like point, use On, and in the case of |P n and m l<T2, make it into Off 

conversely noting that it is not a muscle-like point. The binarization processing performed here 
is not restricted to a described method, for example, may use a moving average cost method, 
a discriminant analysis method, etc. 

[0046]The line recognition part 16B contained in said judgment part 16, It has the function to 
judge whether the pixel constitutes the defect of the shape of a line (muscle) of a lengthwise 
direction by whether the pixel of On exists in a lengthwise direction (substantially uniform 
direction) to the above-mentioned binarization picture which carried out binarization and was 
created in more than a predetermined number after carrying out emphasis processing. 
[0047]Concrete for example, it judges as follows. Since it may not be connected as one line on 
the binarization picture when the muscle-like defect which should be detected is very thin and 
thin, To this binarization picture, as notionally shown in drawing 12 , the pixel of On is threshold 
T3 all over the lengthwise direction of one line which makes a pixel a unit. If more than an 
individual is, it will be considered as the muscle-like defect and judgment which should be 
detected. This threshold T3 is determined beforehand experimentally. 

[0048]The above-mentioned judgment is not necessarily restricted to what is performed to the 
pixel in one line. Since it may be crossing to two lines or more which the muscle-like defect by 
which the image input was carried out adjoins, it may be made to calculate the number of the 
pixels of On at two lines or more. Processing etc. which remove an isolated point beforehand 
may be performed by performing processing which makes a lengthwise direction reduce the 
pixel for On by two or more pixels before a judgment, and is subsequently expanded by the 
said pixel number if needed. 

[0049]As explained in full detail above, while inputting an examination image and creating a 
mask image from the examination image in this embodiment, By creating an edge image and 
subsequently compounding these both images, a mask finishing edge image is created, to this 
picture, in order to emphasize a pixel value, a vertical addition picture is created, a binarization 
picture is created from the emphasis image, and the binarization picture ******** recognition is 
performed further. 

[0050]That is, even if it is a case where an examination image contains a pattern, the low 
muscle-like defect of contrast is emphasized and detected by performing mask processing for 
excepting the high edge part of contrast from a processing object, and also performing 
summing processing to a lengthwise direction. 

[0051]Therefore, it becomes detectable [ the low muscle-like defect of contrast ] out of this 
picture, without according to this embodiment, detecting the edge part of a pattern, even when 
the examination image contains the pattern. As a result, in the inspection of the conventional 
printed matter, it becomes possible to also detect automatically the muscle-like defect which 
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was detectable only by the inspection by viewing and which is called what is called a doctor 
streak in which contrast is low and detailed. 

[0052]Next, the muscle-like defect inspection device of a 2nd embodiment concerning this 
invention is explained. This 2nd embodiment creates the mask image created by said 1st 
embodiment by the method shown by claims 3 and 4. 

[0053]The test equipment of this embodiment is substantially [ as the test equipment of said 
1st embodiment ] the same in said drawing 2 except comprising an edge area extracting 
apparatus which has a function which creates the mask image which uses as mask parts the 
edge area which the mask image preparing part 12A extracts by the method of mentioning 
later. 

[0054]The edge area extracting apparatus applied to this embodiment is provided with the 
following. 

The input image storage part 20 which memorizes the examination image which inputted the 
pattern from printed matter, etc. by said image input part 10 which consists of CCD cameras 
etc. as the outline composition is shown in drawing 13 . 

With the parameter storing part 22 for enabling execution of each processing explained in full 
detail below to the inputted image (examination image) read from this storage parts store 20, 
the edge area extraction part 24, the number-of-times calculation part 28 of expansion / 
contraction, the edge inflating part 30, and the edge contracting part 34. The edge area 
storage parts store 26, the edge expansion storage parts store 32, the outputted image 
storage parts store 36 which memorize the result processed in the edge extracting part 24, the 
edge inflating part 30, and the edge contracting part 34, respectively. 

[0055]The threshold T used for the pixel number L to specify a position [ / pixel value ] from the 
inputted image read from the input image storage part 20 when the above-mentioned 
parameter storing part 22 extracts an edge area, and a judgment. It is a means to set up as a 
parameter the pixel number W between edge for specifying the maximum width of the flat part 
which excepts edge from an edge area, and the value of these parameters is beforehand 
inputted, for example with the keyboard etc. However, these parameters have the next 
restrictions, and when it is a doctor streak, it is W= 10 pixels, for example. 
[0056] 

W>=1 L>=W 0 <=T<= maximum pixel value [0057]As typically shown in drawing 14 , said edge 
area extraction part 24 the case where a vertical edge area is extracted, The parameters L and 
T read from the above-mentioned parameter storing part 22 are used, - L pixel is a means in 
the position which separated similarly shown by - to compare the pixel value of P n L m , and 

P , to judge this noticed picture element when the difference is over the threshold T as 

n+L and m J ° 



http ://www4 . ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejj e?atw_u=http%3 A%2F%2Fwww4 .ipd. . . 6/2/2009 



JP,10-157081,A [DETAILED DESCRIPTION] 



Page 10 of 17 



an edge area, and to extract, in a counter direction focusing on noticed picture element P n gnd 

, respectively. The edge area extracted by this edge area extraction part 24 is once 

memorized by that storage parts store 26. Also in the edge area of a horizontal direction and 
horizontal / vertical both directions, it can extract based on the same calculation principle. 
[0058]Said number-of-times calculation part 28 of expansion / contraction inputs the parameter 
W from said parameter storing part 22, and. The expansion (not connected) pixel number N 
which these both edge areas do not touch when the pixel number between edge expands the 
width of the edge area of the couple extracted about the flat part of W by a pixel unit, 
respectively is calculated as the number of times of expansion, And it is a means to calculate 
the contraction pixel number P which shrinks the edge area after expansion as the number of 
times of contraction. 

[0059]As the meaning of the number of times N of expansion computed by the above- 
mentioned calculation part 28 is shown notionally and it is shown in this figure, drawing 1 5 is 
number-of-times N=N A +N B , and is N A =L-W, and N B =(W-1) 12. 

[0060]As shown in above-mentioned drawing 15 (B), the above-mentioned N A is the length 

(pixel number) of the flat part from edge to the edge area extracted with the described method, 
and is the same also about which edge area of the left-in-the-figure right, but. Here, from the 
extraction principle shown in above-mentioned drawing 5 , as illustrated only about the left 
edge area for convenience, since the pixel number from the right end of this edge area to the 
right end of a flat part is L, it is given by L-W. 

[0061]Since it is necessary to make the above-mentioned N g into the pixel number which it 

can leave to a center 1 pixel as shown in drawing 15 (A) in order to keep these both edge 
areas from touching, when expanding only the pixel number N from right-and-left both edge 
areas, it is set to (W-1) / 2. However, the pixel number which it leaves to a center is good not 
only as 1 but 2, and is set to N D = (W-2) / 2 in that case. It omits, when a fraction appears in 

D 

this N B . 

[0062]Thus, when the width between edge has the shape of a muscle below the pixel number 
W by setting up the number of times N, even if it expands N pixel to an edge area on either 
side, in the case of the width exceeding W, it will be connected to both edge areas not being 
connected by any means. 

[0063]ln the above-mentioned calculation part 28, calculation of the contraction pixel number 
P1 which shrinks the edge area after making the amount of above-mentioned N pixel expand 
is also performed. According to this embodiment, it is referred to as P1 =N like a following 
formula. 
[0064] 
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P1 =N=L-W+ (W-1)/2- (7) 

[0065]ln said edge inflating part 30, only the pixel number of the number of times N of 
expansion called for by the above-mentioned calculation part 28 performs expansion 
processing which expands width to the edge area extracted image read from said edge area 
storage parts store 26. The case where only stroke matter expanded an edge area horizontally 
in this expansion processing (number of times N= 1) was typically shown in drawing 16 about 
the one-dimensional signal. 

[0066]As shown in this drawing 16 , - is an edge area and one expansion means that only 
stroke matter extends width for this edge area to horizontal both sides, respectively. 
[0067]After the image data by which expansion processing was carried out by the above- 
mentioned edge expansion storage parts store 32 is memorized by the edge expansion 
storage parts store 32, it is read to the edge contracting part 34, and contracting processing 
contracted by the pixel of the same number as having expanded by the edge inflating part 30 
is performed. 

[0068]The contracting processing to the edge area which carried out expansion processing by 
above-mentioned drawing 16 w as notionally shown in drawing 17 . As shown in this figure, 
contracting processing means reducing the pixel of the same number from the both sides of 
the edge area after expanding as having expanded, and as a result of expanding, it will return 
it to the edge area before expansion except for the case where the edge area of both sides 
has been connected. The edge area picture after this contraction is memorized by the 
outputted image storage parts store 36. 
[0069]Next, an operation of this embodiment is explained. 

[0070]ln this embodiment, input a predetermined numerical value as the parameter L, W, and 
T, and. In the case of the flat part (in a minute muscle) whose pixel number between edge is 
below W by performing each processing of extraction of an edge area, expansion, and 
contraction according to the principle mentioned above, to an inputted image, An edge area 
can be extracted in the position which does not contain edge, and when it is over W 
conversely, an edge area can be extracted to the field containing edge. 
[0071]Both the number of times N of expansion and the number of times P1 of contraction 
explain this concretely from the aforementioned (7) formula by W= 3 and L= 5 about the case 
of L-W+ (W-1) / 2=5-3+ (3-1) / 2=3, referring to drawing 18 - 20. 

[0072] Drawing 18 hits an example in case the edge of the line of the width (pixel number 
between edge) 2 is not made into an edge area. As a one-dimensional input picture signal 
shows drawing 18 (A) at -, when width is 2 pixels, If processing which compares the pixel value 
of the position which separated 5 pixels from the noticed picture element right and left, 
respectively according to the principle shown in said drawing 14 , and makes an edge area this 
noticed picture element when the value is larger than the threshold T is performed, The picture 
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shown in drawing 18 (B) from which the edge area which becomes two both sides of - from two 
pixels shown with a circle [ of the half tone process ], respectively was extracted is acquired. 
[0073]Subsequently, expansion processing extended by 3 pixels (N= 3) crosswise [ on either 
side ], respectively is performed to each of two above-mentioned edge areas, it changes into 
the state of drawing 18 (C), contraction similarly reduced by 3 pixels after that is performed, 
and the figure (D) is obtained as a final edge area extracted image. 

[0074]the edge area after the expansion processing shown at the double circle of the halftone 
process is mutual so that above-mentioned drawing 18 (C) may show in this example - since it 
is not as **, contracting processing is performed for each edge area on both sides. As a result, 
eventually, as shown in drawing 18 (D), an edge area is extracted by the position which is 
separated from - equivalent to the edge of the both sides of a muscle. 

[0075]On the other hand, as shown in drawing 1 9 corresponding to above-mentioned drawing 
18 , two edge areas are connected and, as for the processing result in the case of the line of 
the larger width 4 than W= 3, the state after the expansion processing shown in the figure (C) 
has become one big edge area. 

[0076]Thus, when two edge areas are connected with one. Since contracting processing was 
not performed in the portion and it has come, the edge area after contraction like drawing 10 
(D), It becomes what continued from the left end of the left-hand side edge area extracted with 
the figure (B) to the right end of a right-hand side edge area, and since four pixels of - 
equivalent to the line shown in the figure (A) of an inputted image are thoroughly crushed 
inside the edge area after this contraction and are contained in it, naturally edge will also be 
contained. 

[0077]When width wide enough is 17 pixels compared with the line of the inputted image of 
said drawing 18 (A), As shown in drawing 20 simplified from said drawing 18 and drawing 19 , 
even if the edge area of the width of 2L (5x2=10) which centers on edge mostly in the stage of 
the figure (B) is extracted and it performs expansion processing of N= 3 to this edge area, As 
shown in the figure (C), since right-and-left both edge areas are not connected inside, as it 
contracts on both sides N= 3 and each edge area is shown in the figure (D), they return to the 
same edge area as the case of the above (B) by the next contracting processing. In this case, 
edge on either side will be contained thoroughly in the edge area (half tone process range) of 
right and left corresponding, respectively. 

[0078]The case where the edge area extraction method by this embodiment is applied to the 
examination image of (A) shown in drawing 21 is further explained in full detail for an example. 
This examination image is what showed the pattern typically, it is equivalent to the picture with 
which the pattern etc. of the rectangle whose width is four kinds of a-d set the interval of e, 
respectively, and were located in a line, and the line of the width of d thin No. 1 is equivalent to 
a doctor streak. (B) of drawing 21 shows notionally the gradation value of each horizontal pixel 
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of the figure (A). 

[0079]As each processing result [ of edge area extraction, expansion, and contraction ] (C) - 
(E) is combined with a front processing result, respectively and was shown in drawing 22 - 24, 
the edge area of the width according to the width of the line is extracted by the position in 
which it separated from the line (muscle) only in the case of the width of d which hits the thin 
line below the parameter W. As a result, only in the case of the line of said width d, it will not 
be contained in the edge area after the edge contracting, but, as for all the things with the 
other wide width, edge will be contained in an edge area so that above-mentioned drawing 24 
may show. 

[0080]Therefore, according to this embodiment, based on the edge of the perpendicular 
direction in a picture, can extract an edge area, but. When the width of the common end 
pinched by edge is below regularity (=W), except for a thin line, the edge area containing the 
edge part exceeding it of the line of thickness or the usual pattern can be extracted from the 
ability to avoid extracting the edge as an edge area. 

[0081]That is, it becomes possible to except only the edge of a pattern, leaving the defect of a 
flat part and the shape of a thin muscle by creating the mask image which uses as mask parts 
the edge area extracted as mentioned above. 

[0082]As this is shown in drawing 25 , the original image (examination image) produced by 
carrying out the image input of the printing pattern with the usual pattern P1 (ring form) and P2 
(love scene). When detailed doctor streak D is included, the mask image which uses as mask 
parts the edge area extracted by the method of this embodiment becomes like the image 
shown in drawing 26 . That is, like the case of said drawing 24 , in the usual pattern portion, 
although the neighborhood centering on edge is extracted as an edge area (a slash part 
shows), the portion of doctor streak D will be contained in an edge area. 
[0083]Therefore, as shown in above-mentioned drawing 26 , the mask image in which two 
mask parts which the pattern P1 and the mask parts (edge area) shown by ER1 and ER2 
about P2 show to the both sides by ERd about a doctor streak were generated will be created. 
If the relation between this mask image and the original image of drawing 25 is shown 
notionally, it will become like drawing 27 . On the other hand, if an edge image is created by 
said edge image preparing part 12B from the examination image of above-mentioned drawing 
25, as shown in drawing 28 , the picture from which all the edge PE1, PE2, and DE were 
extracted will be acquired. 

[0084]And the mask finishing edge image same in a said drawing 10 [ as shown in drawing 
29 ] , and parenchyma top can be created by compounding an edge image by said image 
synthesis section 12C to the mask image of above-mentioned drawing 26 , and that of drawing 
28. 

[0085]Therefore, muscle-like defects, such as a doctor streak etc. of printing which is not 
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usually detected, are certainly detectable by performing the same processing as said 1st 
embodiment after that. 

[0086]According to this embodiment explained in full detail above, even when the examination 
image contains the pattern, contrast becomes possible [ detecting automatically a low and thin 
muscle-like defect as well as the case of said 1st embodiment ]. 

[0087]Next, the muscle-like defect inspection device of a 3rd embodiment concerning this 
invention is explained. This 3rd embodiment creates the mask image created by said 1st 
embodiment by the method shown by claims 3 and 5. 

[0088]This embodiment is expansion / contraction time calculating part 28 of said drawing 13 , 
and is the same in a said 2nd embodiment and parenchyma top except having calculated the 
number of times P2 of contraction (pixel number) by the following (8) formulas. 
[0089] 

P2 =L-W+ (W-1) / 2+ (W+1) / 2=P1 +(W+1)/2 -- (8) 

[0090]the contraction pixel number P1 (=N) of a 2nd embodiment shown by the 
aforementioned (7) formula in this embodiment so that more clearly than the above-mentioned 
(8) formula - /(W+1) - it is made to contract further by 2 pixels This is explained below using 
drawing 30 and drawing 31 , 

[0091] Drawing 30 shows typically the picture which performed the same processing as said 
drawing 1 8 (A) - (D), and extracted the edge area to the inputted image which consists of a flat 
part below the width W. That is, this drawing 30 is P1 like the case of the picture equivalent to 
drawing 18 (C) which expanded N times to said 1st embodiment. It is equivalent to the state of 
the figure (D) which carried out time (=N) contraction. 

[0092]He is trying to make edge area ER which is extracted near the right and left of the flat 
part below the width W shown in above-mentioned drawing 30 according to a 2nd embodiment 
**** in this embodiment, by making it contract by /2pixel further (W+1), as shown in drawing 31 . 

[0093]Namely, from the extraction principle shown in said drawing 14 , since the maximum 
width of edge area ER the utilized calculation basis of the number of times of additional 
contraction (W+1) / 2 made more than the case of a 2nd embodiment is indicated to be to 
drawing 30 is W, in order to shrink 1 pixel at a time from both sides and to extinguish this, W/2 
is sufficient for it, but. It is in being referred to as /(W+1) 2 in consideration of the case where 
the number of W is odd. However, a fraction omits in this case. 

[0094]According to this embodiment explained in full detail above, as compared with said 2nd 
embodiment, width can extinguish the edge area extracted by the both sides about the 
inputted image of the shape of a muscle below W. 

[0095]Therefore, in creating a mask image using the edge area extracted by this embodiment. 
As shown in drawing 32 equivalent to said drawing 24 (E) in which the operation of a 2nd 
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embodiment was shown, and drawing 33 equivalent to said drawing 27 , respectively, on both 
sides of doctor streak D. The large field which is the target of an inspection in an inspected 
picture so much is taken from the ability to avoid extracting an edge area, and it becomes 
possible to improve the reliability of an inspection. 

[0096]Next, the muscle-like defect inspection device of a 4th embodiment concerning this 
invention is explained. This 4th embodiment creates the mask image created by said 1st 
embodiment by the method shown by claims 3 and 6. 

[0097]this embodiment is expansion / contraction time calculating part 28 of said drawing 13 — 
the number of times P3 of contraction (pixel number) - the following (9) types - calculation 
**** - it is the same in a said 2nd embodiment and parenchyma top except having made it like. 

[0098] 

P3 =L-W+(W-1)/2+(L-1) 
= P1 + (L-1)~ (9) 

[0099]lt is made to contract further by a pixel (L-1) in this embodiment, rather than the 
contraction pixel number P1 (=N) of a 2nd embodiment shown by the aforementioned (7) 
formula so that more clearly than the above-mentioned (9) formula. This is explained below 
using drawing 34 and drawing 35 . 

f0100] Drawing 34 (A) is the same as that of said drawing 30 in which the picture which 
performed the same processing as said drawing 18 (A) - (D), and extracted edge area ER to 
the inputted image which consists of a flat part below the width W was shown typically. About 
an inputted image with larger width of a flat part than W, drawing 34 (B) is [ the processing 
same in a said drawing 19 (A) - (D) and parenchyma top ] equivalent to the given figure (D), 
and drawing 34 (C), It is equivalent to the figure (D) which performed processing same in a 
said drawing 20 (A) - (D) and parenchyma top about the inputted image whose width of a flat 
part is larger enough than W. 

[0101]ln this embodiment, it is P1 at said 2nd embodiment. It changes into the state of drawing 
34 (A) corresponding by contracting part for pixel, as aforementioned (9) formula showed to 
each edge area ER of - (C) (L-1) drawing 35 (A) - (C) of hitting the state where the time was 
contracted. The number of times of additional contraction (L-1) adopted by this embodiment 
hits the contraction pixel number which makes an edge area small up until last minute to the 
edge of a flat part. 

[0102]Like this embodiment, in shrinking only a time (L-1) too much from P1 of said 2nd 
embodiment, since the width is W<=L, it can extinguish edge area ER like drawing 35 (A) 
about the flat part below W like the case of said 3rd embodiment. Since each right and left 
ends of edge area ER connected with one as a result of carrying out expansion processing can 
be shrunk from edge to the 1st pixel like drawing 34 (B) as shown in drawing 35 (B) when the 
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width of the flat part is over W, An edge area can be made into the minimum size that can 
cover edge. Like drawing 34 (C), when the width of a flat part is larger enough than W, as 
shown in drawing 35 (C), an edge area can be extracted by only the 1 -pixel portion before and 
after edge. 

[0103]When creating a mask image generally using the extracted edge area, an edge area 
(mask parts), In order to make large the field which serves as a subject of examination since 
the field excepted from a subject of examination in an inspected picture is meant and to 
improve the reliability of an inspection, after an edge area carries out the mask of the edge in 
an inspected picture exactly, its thing narrow as much as possible (the area.) is ideal. 
[0104]Therefore, the method adopted by this embodiment is the most suitable as the general 
edge extraction method, and can create a checking ideal mask image by using the edge area 
extracted by this embodiment. 

[0105]As a result, as shown in drawing 36 and drawing 37 w hich are equivalent to said 
drawing 32 and drawing 33 of a case of said 3rd embodiment, respectively according to this 
embodiment, about doctor streak [ below the width W ] D. Like said 3rd embodiment, an edge 
area is not extracted but it becomes possible about the usual pattern more than the width W to 
extract edge area ER narrower than said 3rd embodiment. 

[0106]As mentioned above, although this invention was explained concretely, this invention is 
not restricted to what was shown in said embodiment, and can be variously changed in the 
range which does not deviate from the gist. 

[0107]for example, - although said embodiment explained the case where the muscle-like 
defect of a lengthwise direction was detected, it is not what is limited only to a lengthwise 
direction - a metaphor - ** - even if horizontal, and also although computation becomes 
difficult, they may be arbitrary directions, such as an oblique position. 
[01 08] Although said embodiment showed the case where the calculation result of the 
aforementioned (3) formula was normalized by the aforementioned (5) formula so that the 
gradation value 128 may serve as the starting point, using the device which carries out image 
display of the pixel value with 256 gradation (8 bits), It is not restricted to this, and when using 
the device which can be displayed, for example at 16 bits, it is not necessary to normalize only 
by calculating (3) types simply. 

[0109]ln said 2nd embodiment, although the case of W= 3 and L= 5 was shown as a 
parameter, it is not a case where it is limited to this, and a suitable parameter can be set for 
every target picture. 
[0110] 

[Effect of the InventionJAccording to this invention, a detailed muscle-like defect is also 
certainly detectable from the examination image containing the pattern to the top where 
contrast is low as explained above. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The block diagram in which the muscle-like defect inspection device of a 1st 
embodiment concerning this invention shows outline composition 

[Drawing 2] The block diagram showing the details of the above-mentioned test equipment 
[Drawing 3] The explanatory view showing the edge extraction at the time of mask image 
creation 

[Drawing 4] The explanatory view showing an examination image typically 

[Drawing 5] The explanatory view showing the picture which extracted only the edge of the 

pattern from the above-mentioned examination image 

[Drawing 6] The explanatory view showing the mask image created based on the above- 
mentioned examination image 

[Drawing 7]T he explanatory view showing notionally the differentiation operator used for edge 
extraction 

[Drawing 8] The explanatory view showing the edge image created with the application of 
differentiation OPERETA 

[Drawing 9] The explanatory view showing the synthetic principle of a mask image and an edge 
image notionally 

[Drawing 10] The explanatory view showing the mask finishing edge image after composition 
[Drawing 11] The explanatory view showing the addition method of emphasizing the pixel value 
of a lengthwise direction 

[Drawing 12] The explanatory view showing the decision processing of a muscle-like defect 
notionally 

[Drawing 13] The block diagram showing the outline composition of the edge area extracting 
apparatus applied to a 2nd embodiment 

[Drawing 14] The explanatory view showing the extraction principle of an edge area typically 
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[Drawing 15] The explanatory view showing the calculation method of the number of times of 
expansion / contraction 

[Drawing 16] The explanatory view showing the principle of the expansion processing of an 
edge area 

[Drawing 17] The explanatory view showing the principle of the contracting processing of an 
edge area 

[Drawing 18] The explanatory view showing the procedure of the edge area extraction to a 
small-gage wire 

[Drawing 19] The explanatory view showing the procedure of the edge area extraction to the 
median line 

[Drawing 20] The explanatory view showing the procedure of the edge area extraction to a thick 
line 

[Drawing 21] The explanatory view showing an examination image typically 

[Drawing 22] The explanatory view showing an examination image and the extracted image of 

the edge area by a 2nd embodiment 

[Drawing 23] The explanatory view showing the above-mentioned extracted image and its 
expansion processing picture 

[Drawing 24] The explanatory view showing the above-mentioned expansion processing picture 
and its contracting processing picture 

[Drawing 25] The explanatory view showing typically an example of other examination images 
produced by carrying out the image input of the printing pattern 

[Drawing 26] The explanatory view showing the mask image created from the above-mentioned 
examination image 

[Drawing 27] The explanatory view showing the relation between an original image and a mask 
image notionally 

[Drawing 28] The explanatory view showing the edge image created from the above-mentioned 
examination image 

[Drawing 29] The explanatory view showing the mask finishing edge image which compounded 
the above-mentioned mask image and the edge image 

[Drawing 30] P1 of the edge area extracted about the flat part below the width W Explanatory 
view showing the state after time contraction 

[Drawing 31] The explanatory view showing an operation of a 3rd embodiment 
[Drawing 32] The explanatory view showing the effect of a 3rd embodiment 
[Drawing 33] Other explanatory views showing the effect of a 3rd embodiment 
[Drawing 34] P1 of the edge area extracted about the flat part from which width differs 
Explanatory view showing the state after time contraction 
[Drawing 35] The explanatory view showing an operation of a 4th embodiment 
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[Drawing 36] The explanatory view showing the effect of a 4th embodiment 

[Drawing 37] Other explanatory views showing the effect of a 4th embodiment 

[Description of Notations] 

10 — Image input part 

12 — Pattern exclusion part 

12A - Mask image preparing part 

12B — Edge image preparing part 

12C - Mask finishing edge image synchronizer 

14 — Muscle emphasis processing part 

14A - Vertical adder unit 

16 — Judgment part 

1 6A Binarization part 

1 6B - Line recognition part 

18 — Defective indicator 

20 - Input image storage part 

22 - Parameter storing part 

24 — Edge area extraction part 

26 — Edge area storage parts store 

28 — Number-of-times calculation part of expansion / contraction 

30 — Edge inflating part 

32 — Edge expansion storage parts store 

34 - Edge contracting part 

36 — Outputted image storage parts store 
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[Drawing 10] 
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original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Written amendment] 

[Filing dateJNovember 7, Heisei 9 

[Amendment 1] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0067 
[Method of AmendmentJChange 
[Proposed Amendment] 

[0067]After the image data by which expansion processing was carried out by the above- 
mentioned edge inflating part 30 is memorized by the edge expansion storage parts store 32, it 
is read to the edge contracting part 34, and contracting processing contracted by the pixel of 
the same number as having expanded by the edge inflating part 30 is performed. 
[Amendment 2] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0076 
[Method of AmendmentJChange 
[Proposed Amendment] 

[0076]Thus, when two edge areas are connected with one. Since contracting processing was 
not performed in the portion and it has come, the edge area after contraction like drawing 19 
(D),lt becomes what continued from the left end of the left-hand side edge area extracted with 
the figure (B) to the right end of a right-hand side edge area, and since four pixels of - 
equivalent to the line shown in the figure (A) of an inputted image are thoroughly crushed 
inside the edge area after this contraction and are contained in it, naturally edge will also be 
contained. 
[Amendment 3] 

[Document to be Amended]Specification 
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[ltem(s) to be Amended]0084 
[Method of Amendment]Change 
[Proposed Amendment] 

[0084]And the mask finishing edge image same in a said drawing 10 [ as shown in drawing 
29 ] , and parenchyma top can be created by compounding the mask image of above- 
mentioned drawing 26 , and the edge image of drawing 28 by said image synthesis section 
12C. 

[Amendment 4] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0097 
[Method of Amendment]Change 
[Proposed Amendment] 

[0097]This embodiment is expansion / contraction time calculating part 28 of said drawing 13 , 
and is the same in a said 2nd embodiment and parenchyma top except having calculated the 
number of times P3 of contraction (pixel number) by the following (9) formulas. 
[Amendment 5] 

[Document to be Amended]Specification 
[ltem(s) to be Amended]0107 
[Method of Amendment]Change 
[Proposed Amendment] 

[0107]For example, although said embodiment explained the case where the muscle-like 
defect of a lengthwise direction was detected, even if it is not limited only to a lengthwise 
direction and is horizontal, for example , and also although computation becomes difficult, they 
may be arbitrary directions, such as an oblique position. 
[Amendment 6] 

[Document to be Amended]Specification 
[ltem(s) to be Amended] Drawing 1 
[Method of Amendment]Change 
[Proposed Amendment] 

[Drawing 1] The block diagram showing the outline composition of the muscle-like defect 
inspection device of a 1st embodiment concerning this invention 
[Amendment 7] 

[Document to be Amended]Specification 
[ltem(s) to be Amended] Drawing 8 
[Method of Amendment]Change 
[Proposed Amendment] 

[Drawing 8] The explanatory view showing the edge image created with the application of the 
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tt, iE^fc^©m.^(c*fjtc;-r4l^liafiil 2 8£S:5eu 

* hue© x v $>mc % * &fm&<Dmmc . susa ( 5 ) 

«riEaffc©/R^©H3Rtf 4 l/rHSLfcHliM 1 2 8 
vx i>ffimmc-r>i,>-C i> 1 2 StCiE^b-r-SilWIBttc. 

IB (3) ;£(Cj;Sv^X©itiPu|&Jll£4>0-l 2 7© 
IWtt«c<fc0iH«Mi*reS*J:5(CLTl,»*. 

[0034] aioii, suiaa6©vx^iii«!4 1 buib* 
[o 04 i ] mmotawmi. p...,, . 

P...., . . . Koi»r«i:^fr*Ci{cj:9. 
0fcin< . TffiflR&OHRrt*. + -©<S*sffi©3*iS 
A:8&»illS0*6^'t < ^{bT-5 C 4 
|5SS|5^©il(*« + X« - ©c <fn*- TjicmMU^m 



(5) 1 0- 1 5 7 0 8 1 

s 

* RJ 8 ©x ? j? jB* 4 Cc -X > T . ±iz£ L fci^fiSiaa *f f 5 

c 4 t,z <t «j f^gSE l tc -7 x ? m&mmzm&micm Ltc& 

WSn, Ki>£-iS5Dfca-o'<§3t,>x .^iPDE^SI 

[0 0 3 5 ] HMlB^I@*!LfflS|5 1 4 (Cd£ti&ffl.JHffff 
14Att. t^i^tf|^3ftfc|»ftmS©iBfll. BP 

%±IBH i ofc^ofc^^^vx^i^jii^ccoc^r. 

io ffl&&&i?r^©aijR©&si£fB« mm v tttncm$i& 

©B*tt*«t#flCCflnJrr.5C 4 CC J; o . ««©«5^PI 

So 

[0 0 3 6] wiaH^^gp 1 2 C-CfPl&l/fcvX ^?^f 

^x yyiftt, mmm i 2 8 ^m* mmm) 4 l 

& WMfB©H*rtilJ& ^ tin >S ds. -€■©!£{ ^ 

[0 0 3 7] 4 C JilBvX i?^x 2, i^iiifllti. 
FiiSffl 1 2 8 ( = 0)4 UfctS^c. 

0. ^^R|gp^-©iii*fii»+X{3:-©^-rnA^©^[S] 

[ 0 0 3 8 ] m-o-c . ±ssm»icM vcwmfoicmizvi 
mic$>zmm<Dmmm*:> 1 2 8 *jmj4 urjjn 

30 |Sj{cH^{fi#li*-r£;to6 > tBJKIi*^-r-Sc4^Bj 
tl4^c^ 0 

[0 0 3 9] HI IB, C©?SifiSft#©Ma^«^W(C 
^Lz/c^©-^. (B) ©vx^t^x y^M^r . Hi5^ 

(Dfiamkcoffimm* (a) (c^Lfcfln#iiifl5E©H^p 
„.. ©ffisRffiic^«-rs„ gp%. fln»LH^©iij»ffl*;x 
© (6) ^-ctmt-r*. (flU COSDft^a^rtf -5^© 
^BB3lfil«, SufB (5) SCCcj:»)iESMblyfcfB*. ±M 
LfciP<, R-StC^SPgPffil 2 8*^(C0 5CL. C 
40 ©1 2 8^:$ix.ri^-Siii^ii* + . 1 2 8 *SS©iii3Rfii 

[0 04 0] 
• • +P..... - (6) 

[0042] «*t. fK3i»*m©fc&©a»#att. ± 

IB (6) ^©Jc^tC. 5ta©iB3RtCO(,4r^ncfc«3T© 



(6) 



«fH¥ 1 0 
10 



15 7 0 8 1 



P n . ■ ~ Pn ,i-R/J ^~ • • • 

[0044] m&fflm.» i 6 K^*n*-«ffc» i 6 a 
a. m&fflmw i 4A«cj:oma3ftfc«©«»w* 

a-r-scicccto. -«{biiHii*f^iS-r*«iB*wi/-c 

[0 04 5] JtftWtCtt. iwia© «fc ^ iC««(D^gP^©ia 

*Bwaai««Hi«©ii*{c-3i>-c. asttcD^t (■*) 4 
*nm©aR»«:$wjrrsfc«>tc. mmr2 

Wt»©r. I P... I ^T2 «c6. *©■**«*©£ 
fi0«*if«-*A:»K:On{CL. 3!K I P... I <T2 © 
UteUt. Itt©*-C»iS^il/tO f f KT*. 

[0 04 6] B«ris*iJ«gi5 1 6 &c^£ft&*§iigiagB 1 6 B 
KWjeiwjLhff apr * *s*>«c «t o . -5-©iHJR*i«jWfa 

©« «©XRI«:1«fiSL.-CC»4^S*>4*iJ^T*a 
[0 04 7] JMtfttCU. m«. «T©J: -5(c*iJ^-T 

WMHLhrtt l #©if*4 LT»ai-oTt»«ei>nJiittjW 
$>ztc&. m=.m{tmmcnbx, Hi2tctE&tt«:m 

Tcfc^tC. BBR*!|Ma£-ra«2f|Sll ^Y^cOnO 

[0 04 8] iiaw^is^ro *> i 9 

•C. 2^^>W±"CO n tWT*«fe 9 «Cl/ 
r*>J:i>. X. jftWOCtr. «3£©WK. On»©l 
**«E*lS|{ca««3R»a[/jN3 #UT"|S]iIBB&#j82 

[0 04 9] &±%mLtrtn< . ^Ot»»cc*5i»r 
[0 0 5 0] B|H3. t«MfltoW£«£dtf»£"Ca-3 r 



* [0043] 



p„ 



+ . . . + P„....„ - (6' ) 

^ciT3>^x h©fii>ttK>%*aHitsTtftifj-r 

[0 0 5 1 ] 86 -sr. *H«fi^.«{cj:ti». ttSPMfc** 
C4fc<. fejffl^4 : '^e>3>h9^h©{£l^«^ll© 

mvi*nmttjiZ. -&©*§*. 8e*©EP«»©tt2-c 

[0 0 5 2 ] ifcCC. *?MtCffi&*2£tdti&ift©lN££; 
l^Iic-ol^SiWtS. C©S&2SIJfe?&!!£tt, m 

mm i snusttrfM Lfcvx M$gt 3 
[0053] *HJ6^«s©«at^a«, BUie02 kjbo 

«. «WmiliiM©t***«4Sllt«fcBJ--C* 

[0054] *nj6^.«(caffl3n*i 9 vwmmmm 

ffit. m 1 3K-e©g*Bg#*dt£^T<£'5te:. CCD*^ 
^^e>^-5.mrfBiii#!A^;gPi 0tcj;0. EPPJ^J*>6© 

0 4. ^gettSI52 07!P6^tB3n*A^ili<lt (M3cHi 

^) JWT(c^-r6S^a*HfTBjt64-r-2. 
/cfe©^- ^tatssB 22. 3-v tsffiwmmsn 2 4 . 

30 I?j5g-JK&S@&#WSP2 8. x 9 ^35853 0. 3-vV> 
jR*§aJ3 4 4«tC. X 9^Jfltbg|52 4. x » ^JK«ff 3 

0 , x ^ ^iRM 3 4 r^s t fc*s*?r^n-enfstST 

€»x ^^^iatf.gP2 6. x»i?03RI2tl»3 2» W^l 

Hi^iatigP3 6 4*fiiArt ( ^„ 
[0055] ±ia^ - -7^- ^§ategP2 2 «. A^iii^ga 

tftSC 2 0 s6» 6^*W 3 ti ^ A^a^ . x 9 

«wr*i«cciii^*jt«T*(a«*«re-r*fc«>©iB 
*»Laot«je(c«ffl-r *pmt 4. x 9 ^x 9 vm. 

^5l^?fr<5¥ffia5©«A*i%«>£T6fc«{>©x 7 
40 ffliii*^W4*/^y-^4Lr^T€)*S-ca(9. 

j*a^jl-c*}<„ fiu cne-'''*7^-^{c«^©*ij^j 

K^f-^©J«^-». W=10BB?t4 

[0 05 6 ] 

1 L^W O^T^SABiSfil 

[0057] stftax 9 ^««mmns2 4 «. sb^isj© 

x 9 ^M^*«ll±}-r ^.JS^^. a 1 4 {c«^W5c^f J: 

_hia^-7^-5?gatf.aJ2 ifre>n&)LMt>^ * 

50 -*L4T*m». •©aSIiP... 4f*iir* 
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tfkbtc, p„. t .. tPr.L.. ©M***Jt«u -e©^ 
*switT *a*-c(, > s «^©ttaaiB** x » t 

3B2 4t?»tH«**lfc:c. ?^MW». -I*OHW2 6 

jciattsft*. ■ »fcif#i«i©x 

[0058] miattu • i)XiffiiEi^^msi52 8 ». mb" 

5 y - tf IEt§tgf5 2 2 tf> h j< -7 y - 2 W 5: A^T £ 4 ft 

*t©x y i?mm<Dm**ti-?timmmo.-cB%k2 atcm 

*JR»3**«0iIB3R»P*iRli@»iL-CtW-r4# 

[005 91 I15IJ, ±lfi#tbg|52 8 -Cj|fcBS*l5J£ 
^«N©S»*tt&W«CmLfc*>©r*«J v COHiC 

^snsj^tc. @fS:N = N A +n. n a =l 

-W. N, = (W- 1 ) /2X$>2>. 
[0 0 6 0 ] ±iaN < B. ±IEH 15(B) (C^T <£ 5 

9 yg«©*icoi,>r 0^ Ofc J: -5 cc , i£x 9 t^tlc© 

[006 1 ] ±§aN. B. 9 i^I$(#>6iIi3B$: 

•5{C-r-5fc*CC. HI 5 (A) (CijftM^tC. t^'WC— 

mmm-r c t **-e# zmmmc? z> c to* 

(W- 1 ) /2 if £. (MU ^WC»-riiBR»« 

i {cpie-rm«2 i brfej;< , ^©w^b. n. = 

(W-2)/2itS„ c©n. tcMtetftUtcm 

sizwyrnxz. 

[0 0 6 2 ] COi'SK, @»N*»3&r-5CtK:J: 

©x ?^«8«C#LTNBJR©i5SR*fT oTfc. »Wc 
Mx 9 C twmxDlcM U W^ffi^-SHii 

©fltettSIoT L£ 9. 

[00631X, ±ie#aig|52 8 ttt, ±l2NtiiS^* 
«3R3"tf/cf*©x 9 Ssffift&JDMtdtt&JDlNnBR&Pi 
©it#&fr5. C©3«MMrctt. «0<t5KPi = 

[0 064] 

Pi =N = L-W+ (W- 1 ) /2 • (7) 

[0 06 5 ] Btriax y v^gggp 3 o -cb, Hutax 9 

^iatt3P2 6^6it<&iiA,/cx 9 ^fiP38fltHHfRK:*tl/ 
r, ±ie#mg|5 2 8 6*lfcK«@«N ©!■*»/£ 



(7) *#fSJ¥ 1 0- 1 5 7 0 8 1 
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««**¥^fcHB*rt:t*J£»<S-li* (PUN 1 ) 

i xjctwtm mc-o^xm 1 etcetscwtc^u 

[0 0 6 6 ] C©0 1 BiL^hSi^iC, •tfx 7 $; 
««-C*»). -@©03H«> »x ? ^««**¥#lfiJ© 

WflUtc-eti-^ti-iiiSRAiwwsfestsR-r * c i %.«wrr 

[0 06 7 ] ±iax 7 ^|?3K3SttS3 2 riB3RAS«S*l 

tea***- x y vmrniMtMs 2 cctatts ftfc 

10 «. x 9 yiR^Sgp 3 4 CCSn^Ui x 9 3 0 

ri!i^Lfc4|HJU©B^/-c^«|*SiR,m^ffl^tffcn 
s. 

[ 0 0 6 8 ] 0 1 7 Ktt. ±8aH 1 6 T»i5g«fflElLfcx 

§gL/fc*g*. Mffl'J©x 9 i>Ml^SSIo r L * items* 
f^©x 9 ^fiRi«Hfll»tUASHftlS1tBli3 6 jciatt^n 

20 -5> 0 

[0 06 9 ] ;xfc> *mmftm<D{m*mm-*rz>. 

[0 0 7 0 ] *3lj6^^C*jl,»r« t vs^-^L, w 
RyTtL-CBfSg©*«*A*r*i«CC. A^H^CC 

»Lt, mratu^/iaccse-orx9^ffija(©jfla > 0 

«. JWf©»«ia*tT^Ci{CJ:0. 

W«T©¥ffiSP («/MBFtca*> ©tS^B, i^SS 

SitiJx 9 ix^tf^iSiCx 9 ^IW(*»air#S 0 
[0 07 1 1 CM. W=3, L = 5r^51lHltS!NSO f 

30 $mw&px &mc. Mia (7> l-w+ (w 

- 1 ) /I = 5 - 3+ (3-1) /2 = 3©JS^fCOO 
r. 01 8-2 04#lLW6*#WtcHiWS„ 
[00721 H18B. *I (x 9 ^HKft) 2 ©i»© 
x 9 ^Bx 9 J^««i3nftl>»^)WK14. 1 ^tc 
©A^BJ^ft-^A^ (A) {c«(C^-Tcfc^(c. it! 

*s2iii^©i«^-, fuiaai AtcinLtcmmicUix. a 
gHS^ e. s« tc-e n^rn 5 msRistti /c{4s©h^«i ; & 

tb«L. *©«AsWtfTJ:0*>^*C>Jf^©J»ffia«* 

*x v*smwt -r •sMii^ff -5 4 , 2 •^©•©pfpjcc-e 

40 n^tilB^© AtS L 2 o©H 

*s»HJSnfcHl 8 (B) fc^-riii^f#e.*i.S„ 

[0073] ^i»-c> ±ta2o©x 9 ^ii-en-entc 

*tLr. **©(i*|SjK*tl-etl3iB3R (N=3) fr$L 

i-fzmmwMzn-oxmi 8 (c> ©tt»tcu. -e© 

MWtttiniki Lri5)0 (D) 
[0 07 4 ] C©Mt«, ±130 18(C) )5>6#iJ* J: 

50 a«L«3&*ff*>ns. -e©is*. *^W(c. @is (d) 
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[0 0 7 5 ] CtilcMbX. W= 3 <fc») 4©** 
©*£©*yilS*tt. ±IE01 8(c*fiE-r-501 9(c^ 

2 "9©X y l?W£tfi1& -3 X 1 -9©A"i* &X 5. i^M*S4 

[0 0 7 6 3C ©J: 9 Kl, 2 o© jc 7 v^S* 5 1 OK SB 

9 tc&oT JRMt^©x 9 i^iD(«0 1 0 

( D ) ©<£ 9CC, |§J0 ( B ) rttW3nfc£«x**/« 
«©£*!*» €>;&ffl!|x 9 S>«J*D^JB*-C»»0fc6©fc: 

& 0 . c ©jixs?i»© x v ismm<DftmtcA*>mfc<Dm® 

(A) {C^3tl4Hl{Cffl^'r*4-3©#©HJR*i^«: 
C4fCft&. 

[ 0 0 7 7 ] X, iwiS0 18(A) ©A#M*©iKK:Jt 
-<+#lCj£t,>. iH*si 7BB*©t&£tt, flNGHl 8, 0 
1 9<fc»)1OTMI:Lfcia2 0KjrVi\fc5K:. 1510(B)© 
Mtx y*««i|i^<b-i-4 2L (5X2-10)© 

*a©x 9 ^mtmmmsti. c©x 9 ismmtcMbx. 
n= 3©ii^sg©a*tforfe. pis (o k^t^cc 

«CSM!HI"C0:*x 9 ¥W$t 4 & Wffl'JT N = 3 -CJR*3 

n. 1513 ( d) (c^ti^K. _hi2 (b) ©ti^idi— 

fn^t4i«©i^y^ («3J»i5ffl) tested 
£ft£C4&c&-5„ 

[0 07 8 ] *H*6^Sg{cJ:£x 9i?««JllllH*ffi%. 
02 lK^l/c (A) ©«H5BfttC&Al-*-£Jft&&ffl{c 

t©r . ««t a - d © 4 a»©*§jf$©^ffi^*^n-en 

e©MH*4at»r^AaiifllK:*a^o, 1 •Mi>d©H 
©ItJ^Ki'ir-KtcffiS-r*. X. §2 1© (B) (i, 
RH(A) ©*^|6j©SiB^©Pfiffl<ii*«l^{c^L. 

[0 07 9] S22-24K. £^flHUili, 

*«©««a]B* ( c ) - ( e ) ^-en-enBu©teii*s 

^iW-i±r^t/cJ:9(c. ;^y-£wWT©ilffli»f«{c 
3£d©i|iB©t§^r©.&, M (S5) rf»£»8tn/c{iKtc^© 
*l©«lci£i;fc*H©x »y«P«*t»a3ti*. ^©*S 
^, i:150 2 4 75>6#ij&<i:9tc. ffiTIBW d ©3£©*§^© 

-e©x7y*siR«g«©x^i?«R*«K:#*ti-r. *n 

X9i?tc«*nA:¥iSW©«#«— 5£ (=W) ttT©4* 

-£©x 9 i^^i otrJUULite(,»«fc 9fcr* 

P2 - L-W+ (W- 1 ) /2 + 



(8) !f$W¥ 1 0- 1 5 7 0 8 1 

14 

a*©*&*©x ^ x y i;mm*mm?z c 

[ 0 0 8 1 ] BP*?. «±©J: 9 KfflfflSftfcx 9 ^fflli 

* v * ^ gp# i -r s v * >? mm z itm? s c t tc j; <o . 

^PSflJRCXMl »HS«©^K*« Ifclil *£ffi©x 9 ^ 
©# T 6 C £ # njffg 4 & 5 . 
[0 0 8 2 ] Cft£. EPM*^*B«lA#bTf#6*ifc 
MfflflR (f$SiB«0 **. 02 5iC^-TJ;9tC > »7ff©*6 
10 «Pi . P2 (&«*§) 4#K:. fi&fflfc 

jam ufcx 9 ^it^?^ 

02 6fc^-r-M-y©J;9&c&.£ 0 BP*5. bu!B02 4 
©i»£4|5jfiHc. aS©^ffigU^r«. i^Wi 

-r**©ifi»**x9j?«« mmmv^-r) tLxmm 

^C4CC^^> 0 

[008 3] tot, ±fB02 6^-TJ;9(C. JfefifP 
1. P2 (C9t,itliERl . ER2X:9fk-r-?Zi>$lft 

Rd r^T2*©vx^gp^^3n/cvX^il^^ 
^gc3n^C4(Cfj:^ 0 C07X^Ifii2 5 0II 
«4©BB«*«3aaWKw-r4ia2 7©J:5Ktt*. - 

±IS0 2 5 ©^«i!i«*>6H«iSx -j ismmtfSM 1 
2 B (C J: *) x 9 ismfcZftl&T -5 <t . 02 8 iC^-T «t 9 
K. ^r©X9i^PEl. P E 2 , DEA^a^n/cil 

[0084]flT, ±IB02 6©vx^iiififs402 8 

©tc x 9 i^ja«E 4 * . mnmm&f&B 1 2 c t^rst 6 

30 C4(CJ:0. 029(c*tiV<c, Bute0lO4HM± 

m-<o-?x zm&x- 9 yia«*ft«dfr*c 4*^*^ 0 
[0085] ftoT. *<Dmmim 1 n*60fiS4infli 
©*aa*tfc-rc4tcj:o, amtt^tusn^t^ci:^^, 
Enpj© k * ^-«5^©^XRB*s^|{c^ar-5 

[0086] «±»aufc^iji^*{c«fcn«. t^B 

oiNBt ^ttXRg * . mum 1 mmzmoimisi. w\mc 

40 [0087] :^tc. ■zmwt.mzmsmmBmoimvtx 

5 T/t^ 0 tdsm-cftmt s <£ 9 cc b 4>©r * 5 ., 

[0 08 8 ] ^Utt^.Htt. BJI20 1 3©!£5g • iRISIH 
iSft#SP2 8-C. HX^mtSc (iBX«f[) P2 *, -X<D 

(8) ^rttijfrsjr^tcLfcww*. mam2mmm 

[0 08 9 ] 



(W+ 1 ) /2 



C9) 
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- Pi + (W+ 1 ) /2 
[0 09 0 ] -$3SHfl&«KC*j(,»-Ctt. ±IB ( 8 ) sSJ: 0 

e a>& «fc -5 tc . iria ( 7 ) ^rip l /t» 2 xmubb© 
iRttHKttPi ( = IM ) «fc 0 (W+ 1 ) /2mm?ttc 
ttXtoRMStf*. Chfr. 03 0. 93 1 *il>TH 

[ 0 0 9 1 ] 03 0 tt MWfitTaTWfe 6ft «AA 
H«{C*fU-C, mTiB0 1 8 (A) - (D) irelttO&il 

©T'**. EP^. C©H3 0(i, il 8 (C) CCfIS* 10 

-5> n mm l tcmmfr e> . Mian i mmm<ow,^ t m 

iKPi ( = N) 0JRfiSbfc. ISJH (D) ©tt»«CtB3 
*£„ 

[0 0 9 2 ] saa&JBMrctt. f&2Hifcff^cj:fttt± 

tea 3 o iCKLtcmwuTv^-m^ott&mcimz 
nei'r^ER^, ek <w+ i ) /zwrnftwrn 

[0093] bp^. m2mMnmom-&£K) 
mmwm®®. <w+ 1 > /2©tnMa««. a 3 ok^ 20 

Sft£x 9^M*lSE R©SAiHtt. H«ia0 1 4fC^L/c 

W*«««©*t^*#liL-C (W+l)/2tLtl,^C* 

P3 =L-W+ (W- 1 ) /2 + ( L - 1 ) 
= Pi + (L- 1 ) 

[0 09 9] *30SJ^»{c*ji»r tt. ±IS ( 9 ) 5£<fc »j 

6 *»& j; -5 k . mm ( 7) l tcm 2 mmv&<D 

mfcWmi&Px ( = N ) (L-l) KRS-KttK 

{oKas-Si. CM, 03 4. I3 5 4ffil>t«T(C 30 

tag?**. 

[0 1 0 0] 03 4 (A) «, ifrIW«T©¥fflg&#>6& 
■SA*JBflKC*tLr. BUIB01 8 (A) - (D) £|5j*£ 
©*HU**L-Cx 9 ^HgER*«lffiL/cM«*«3:fi«J 
{C^Lfc, H?I203 0 <fc[3J — •Cdb-So X. 03 4 (B) 
tt. ^W©«a*W«fcU*#t»A2«*K:-3t»T. B5IB 

01 9 (a) ~ (d) tmm±m— comm^mvtcmm 
(D> ccfi^u 034 (o w, w-m.&omwj; *) 

+»K^:*c»A*Bi««coi>ri(H2ia2o (A) ~ 
(d) in»±m-©^a**ufci5]0 (D) ictm? 40 

&. 

[0101] ^nsgjf^r-tt. mzmzmmmmvpi 
@©«at*ffofc«aR{c^*Bi3 4 (a) - (o ©^ 
n-en©x ■;> s^««e Rector, mrta < 9 ) ssr^t, 

fcJ: •Jtc, jgfc ( L - 1 ) HJK$}-©jR?»*fT5c£ecj: 

«3. *fjs-rsH3 5 (A) - (o ©Haute**. 
mm]£'cmm?z>mwm®$i. (l-d », x,^ 
«£¥*«©x 9 ^tcatLrsr o ff »j *-c-/j\s < *&jr 

[0102] *HJS^SK© J: 5 ic . fiffBJg 2 HSfi^SS© 50 



1 0- 1 5 7 0 8 1 
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(8) 

JMfcttWOJTC*. 
[0 094] JaJJ*»UM^*jB»Cj:*i«. SW3IP 
2 3gtt&4KCCti£S 0 T . «3&<W«T©«Stt© A*H«{C 

[0095] ee-»r. -tmmmicj: oftmifci » ^ 
i«*ffli>T7^9iM ros* s t»^c « . 0 2 nit 

0»©ffiffl*m L/feWEH 2 4(E) &ctB^i*&0 3 2 

i*MiB02 7&ctB^f£0 3 3(c«n-en^-rj:^ic. 

K *-«5D©WffliKctt, x v ^««jWaU3ti*i.» J; 

©*M*£tt*««*JE<8l9. ^a©««tt^?Stf)5C 
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